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★KOKZ . T01 2002-580533/62 *JP 2002198827-A 

Recursive form structure convolutional code decoding method in data 
communication, involves multiplying code divisor polynomial to code 
sequence transmitted in selected state transition path 

KOKUSAI DENK1 KK 2000.12.27 2000JP-398260 

U21 (2002.07.12) H03M 13/41, G06F 11/10 
Novelty: Selective comparison of a recursive form structure convolutional code is 
performed using obtained state-transition choice information. A code sequence 
transmitted in a selected state-transition path is multiplied with a code divisor 
polynomial of the convolutional code and the result is updated in a path memory (5). 
Detailed Description: An INDEPENDENT CLAIM is included for recursive form 
structure convolutional code decoder. 

Use: For decoding error correcting code such as recursive form structure 
convolutional code using Viterbi decoder, in data communication application. 
Advantage: Additional multiplication circuit of a code divisor polynomial is omitted, 
thereby reducing the circuit size and shortening arithmetic processing time. 
Description of Drawing(s): The figure shows the block diagram of the recursive 
form structure convolutional code decoder. (Drawing includes non-English language 
text). 
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( 2 ) 

1 

im*mv] k tf y h<Ott$8£m tf y h (fc^U n 
irkiSIEggt A>o, n>k) W«F-§-lC?f^t:i-5?!f^ 
fl^r (fc£L, r = k/n) , 8l*ftK0>£fl»giUK 

ft b 1 1 h fflfEI?!»^ia8lg^.ii^^^^F-^^ 

f)MB«£ LfcffiSr^* y l-IE®-t-5itS:«r«i:-t- 10 

[§S*«2] ktfy h-W^Srnf y V (fcfcU n 
tkiijES^C, ^o, n>k) 0#-§-t;:??-§-'ft;-r 
-fk^r (fcKU r = k/n) . ftmfiK<Df5*§^*fij® 

#^§- (o~2'- k -i) tmw&vtm<nvtm&%- (o~ 
2'- k -i) i*»c>, ®^Lfc«®s^^^^-r5 
mmn^wzm&i,. 20 

[ft #9 3] §«*«2lE«croS*«^ffiliS3V x T. 
SBfflUKk tf y h LT^VfeLSBtfUIro k tf y h©ffi 

etc, stna«F^«#3S^s:*«uytig*#e>tu5k tf 
'* y common ozt t i-a 

[ft|3fcJS4] !S*«l7!;^if*«3WV x -rH^lCfS« 30 

!»d»?>, (tj Cfcfg 

*S<oSt/J^V«ffi, m#lmttii:t5 t fit, 0 
^ra^2 t - l -l) (t,.,) J)m,=ra 

/2#@*3j;0«ra,=m/2 + 2 k - l #g «fiU 

ms (mi) SrSE^-ttiL. 

m, # g <V&.mfrb m# g 0«^<75^^# 9 
mb (m u m) £ , m t #g Wtttga^mSgW^fi-- 
rol^l:#9fit«mb (m». m) «:K*IHU 40 
t*«jema±* ±o-Ctf-*L (fit, Ixltt 

mo=|ms (mi) — m s (im ) +mb (mi, m) 
— mb (m t » m) | 

[li*^5] k fc'y KDtffaSrn tfy h (fcfcU n 

iktiiESfc, *>o, n >k) ow-g-^^-ft-rsfr-s- 50 
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2 

ffc*r (fcfc'U r=k/n) . tt3t»K0&4Mg|aitt 
**a*«F*Sr«»i-« JiioT, 

*yfcEttSftfc*«3t*t. atria**** 

[IS**6] k tfy hOflMRSrntry h (fc^U n 

tkiiiEs^ n >k) <Dfm-\zn*Hti-zn& 

itmr (fc*TU r = k/n) . »ffK(DS»ft 

*<5^, s^^^flgw^fig*^- (o~2 r - k -i) tm 

W&K.® t <n'$.1&&% (o~2'- k -i) i:^e>, 

^fli^2 I - k tlUC^w/^^-ey Sr^tt, 
^^^^■y OlEtgrtSSrMSBfailr k tfy h>7 hLT 
^V>fcLSB{i)k tfy hwtefil;:, MI&RF^-BStft^ASr 
*«Lfc^#e>*t-5 k tf y hcO^«$riiAD##ii^.-t- 
5 r i: t «}; c>-t><x > * y Sff SrfT 5 r. i t i"5 

WEft^ttt^siwttiiijca^^y^b. (tj 

<t-rSo mU, 0^mg2'- k -l) B*jftKr 



( 3 ) 

3 

(t..,) (Dm, =m/2#S*D ir/m t =m/2 + 2""' 

ms (mi) fcitfms (m.) fcg^ffiU 

bm#lOT#©-WS;f£i::#9$begmb (m, , m) 

ttmb (m, , m) SrSS^tii L, 

m o = | ms (mi ) — m s (m t ) +ra b (mi ,. m) 

— mb (m t , m) I 10 

Srft-3? «BU | x | l4x<Dif&*H£) L, 

[000 1] 

[0002] 

0 frmsB* * J: »)*#<t# a 

ft^ s M56$ix, ISSi:/ioTV>So r«^-#ftl: 30 
14, ff»JKB«**a*«F*i:v^5«F*^fflv^6>H5. 

5. 

[000 3] B 2 11, t*5t5W*>fc«^-5i^Ki^^SiBJ-r 
Sfc*0>B-e*>5. B2al4, (JfcOtt) 

yavfWX-hZ. 2 0l4i*«f» ) 2 1~2 5l» 
telftSfny— K 2 6—2 8111 tfy KWgJgKf^-, 2 
9li3f7h<D->7hl/^^Tfe5. 0 2 a K^jW-fi 

9lc:A73;*ix, 0-3 fy hJittSiifcflr^-x,, x„ 
x t , x,a*maSft5. »«Ltte*&$*-h2 l£22l= 
±0, x„ x,, x,^teSSafp*s«»$ix. W^-go 

1 LTttJ7jS4x5„ Ife*. ff^-g.aHNbWBfty-h 

2 3~25Kl,fc*), x 0 , x,, x t , x.WtDMtMSSfBa* 

(x") T*3cL, *«Mft«lD* + -e«?ii-Si:, W^-go 
*iJ:tfg,tt. ftW*(l)»=S%^-W-S-*«SCI=J:oT*S 
^5 «&U x 0 -!. x'=xi*t), 

I* 1 1 50 
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g 0 =l+x +x 8 "1 

gi=l+x+x a +x s j 

[0004] B 2bir^i-B»&iMtt*&*&*4l 
14. B2a0£*&*&-&8£. g„(il<7)(H]Kfflfig*5S/«f 
oTV>5„ B2btf){i-5§-ul4, 

U=X + U| + Ui 

u + u,+u s = uX (1+x + x 5 ) =x 

u = x/ (1+x + x') =x/g 0 SC(2) 

H2b»±i|^«)|g||S«:SC(i)«>»-S-^q|S:g, 

5 t"C< B2bW£iJ7Jl4. 5£(2)Off-f§-u|-, $&|^ 

<i)of9**«ftg,t:»i7-*LT. xx (g,/ gl) ) i 

[0005] B 2aro*^ii^^g05^-§-^fig#l55a; 
14 (g 0 , g.) -?3S§;h.5OTK:*frU B2b(D|?^ffl 
J: 3 £tf#«5*;tt: (1, g./g.) 
i*3„ W#l4HC.^*#^«3««Srfi l oTl>5<0 

3R7B (u) *stt**JxS. Lfc*SoTA*«#*M 
(x) &B£-?-Sic:i4. B2cfrfirrj:5»:, goSrulc 

7"n 7 ^Bt?fc5. B 2 K^H-J; ? K> «Mf«2 0 
[0 00 6] *(::, **a*W^Srtt*+5**tt-§« 

«*BKoV*TB3 SrfflV^TIftKi-a. B3J4. 

a^flFS-flSliJTJg.t gi«r£jALtll*i-5. 
*«F*»I±, A7J1 H::*tLT2 f y MH*SJx5 
<^>-C*, ?f#<K^r = 1/2, A7JT-?4lT^h 

[0 0 0 7] h- U^!?/):ftfifLTV^ 3 

f y K x , x , x , Sr?? §-^<7?^fg t ^ 5 c 3 f y N T'fc 
S^fjOOO-l 1 \<D8^m^h*) . A7Jx-*7)»A 



i&M&(r>tt8i&wzmLtih<o& h u-y x&wbvt&. 

El3al4, ^F.St„.,75^^t,^OS^iaSr^-r h 
HJ ^iEt'feS. El3b|±, huMwI** 

ffi4r*-rET*fc5o BI3aK*iV>-r;, #fgfr!§- x , x t x , 
^JS(Cx»^A^$n, If^KxjjJSgnttijTV^, # 
ffi#-§-xt xi x<,0^ffit3^5 0 r<DB$, m=x, x 
. (=0 — 3) ir-TSt. m (x, = 0) *3«fcr/ m +4 
(x,= l) <r>ytMfrh. 2m (x(, = 0) fcJ;Ut2m + 

i (x 0 = i) <D#;m^m&-rz>o 0 3a<D8 

h U- y *t4, Hsbcos^fithuy^^u^ m^- 

fcSofcfcwefcS. W«*ft:Hi2)g.i g.14, «F#g 0 
£ g. «£/£#9i*:(l)T-fr£$;rx3, BI3b<o^ffi^ 
(^o-cm^^n-SW^-gotg.li, ^(DlC0 3bO 
x,m, mxo (m= x, x, ) SrftA U"C^:(3) tw^i" J: 
Sfcfc*. (1U S(3)lr*5V^x' lixco^SSteS: 

[&2] 

(x s x 0 = 0 0, 1 l©tf) ^ 

8 o = x , 

g ! = x , + x 2 
(x a x 0 =0 1 , 1 OOtt) 



8o' = */ 

8l ' =(x 1 + x s y 



J 
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[000 8] Wij^fcfc o fiii^-^-CO hl/!)^ 
14, #l£#^m=0~2 k - 1 -l Sr^i-Si:, 

fc-fr 5 was, fr x Air «t 5 f^? f 

^?f^«^©tfj^^tftWi-?>. 04 14, *£'<g^g 
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*<D7ny?mf8 l \%X'h5> 0 04lwi3^-r;, 4 014 
*/&$Jx3. l life*«ffSi^ x 2 l4AD3Jifc&iSiRS?g 

SB (ACSSggfl : Add, Compare, SelectjR)l8B) , 3 I4# 

J&;£«^y, 5lix^.^^y, 6 li*>t«-§-gBT-*3 

5„ $bir4iii, 0 2-c-ittBjLfc m^&t&o fkn 

[0 0 0 9J H4I=J3V»"C. S;fc«^3f4 O-Ctt, 
t„<O^TO^fl|lr^5S^^ (H2aOT0ijT-|4 8*) 

flSS-^- x , md>t>m x , <£>#fS®?£|;:#o xmts ZiiZft 

[00 10]$m r „ r.ttgffff^yo, y,«r» 
S'JLT, 

y>0ff5tf lir = 0 
y <0<Db2ter = 1 i-rs o 

[ooii] ftfc^. ^S^tr#5^ ( g0> 6l ) = 

(0,0), (0,1), (1,0), <l,l)***«*J&ffi* (I, 
Q) =(1,1), (-1,1), (l.-i), (-l,-i)K#]«?ST, m. 

(i, q) tgrnm^.s ( yo , yi > troa- 

S (Stttt) Srftiry h«»fHtfc*.»{>-c;fc*i:i-* 0 

£«l4^(4)-T?Jj.;LP>it5o 
[&3] 



20 



»b (yi. it, d) 

= <»h (r 0> g 0 ) + d„ (r,» lt ) «N£ 
- ((y.- I )«+(y !-€»)») »'« 

Sfctt | y,-I I + I Yl -Q I 



S;(4)tC*3V^T, d, (x, y) 14, ??^-x, yOA;y 
[0 0 12] 3?BSO*;fc«-f§-3f-ei4, H4l:*Lfttt* 

Sft (ACS) «^SB2T-*tfl8±«Srff^-t--5„ «flg*« 
J4#^ffil-£SS^^C0ft*SS:^TiD^i Lit i><DX' 



(Add) L, *aSrit*55 (Compare) L, fit^5>tv^<0 
S^X^il^ (Select) fa. 
[0 0 13] ftEftSr^S^gEKT-^LTV^ro-e, 

ACS»||[ffl2*Sfr*Lfc*t«*fSCt, 
*y SKteaH-Siifclr, ACS^Irio-CS^Lfc 
S^tSSSr'"?^^^- y 5iri2l5, ^^^!) 5T-|4^T 

»TLfc*jftT*l!B**(Oj|:fcKix (^ffit LTI4S t, 



( 5 ) 
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itjtu M^t^u 6 xm±m%- lt (m^^x) m 

ft 1 <0 g o Sr»lt» U f¥»^«iiitt*^ii^??^-«?«^ 
[0014] ±IB<o ± 5 l=. *W*ieflMfc*i&*ffi4-tt 

-C!ftf3-r6„ El 5 14, h wy*®i£i£tS>?^*<7>tft 

(o, o, o, o) &$m-ik\stLt%<D h uy ^Stat? 

*U ftS&^yJx»= (l, o, 0, 0) Zfm-itlslt 

»tw*f LTIi^f-g-^lJg^ (00,00,00,00) 20 

*K t = t 5 «^fftMIIim s, =m s, 

i&X. Kuy^BlC^LTIi. »-§-3ROTI4g» = (ll,01, 

m o = |m s (mi ) — m s (m t ) + m b (m ; 

[0016] S:(5)*»p>^»5i5ic:, «-§-m*w|>c*ij 

#lEH8tt. SfJS ( "0, 1" Z>2ffif&S) mtKDm^- 
\z ligftSEIgSl;: <fc 5«^*s 5 *s, IfcWJfeUJ*}*) 

«^-tci4#ffi^at/i5<o-c. ii#<z> (^ffiw) j^ia 

[0 0 17] 

(1) <tt*aaw«**£ UT«) 40 

ft^ s ^*^ix/iv\ 

(2) t^J££AOTfi&^i-£jRg|§]|&g)[ElB£fl(. 

[0 0 18] 
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11, 11) t * •? . t = t ,fl?B»A-ettHB**H:m s,= ms 
o + 7t/£5o C^T-, 1 ITy hfcfcaflmSRMx.. x 
»lr*tLT> ??-§-^^iJ gi , g»|±7 ify hSioT* 

[00 15] t = t s ^,fhUP^At hUD'^B 
l*R«o ACS»JHij:»), «itaro/h 

£V>bU-y*A ( ms, <ms t ) (DjjfiV&fflZtix 

huy ^BiiAi^oftLi#Te > n.5. :n 

-t.oWA-e, ««K5^S*«ffi («tt**o*t/jx 
^vttfi) twfezti* h^y^c^j#-cbJx, huy 

^D*»*»0ft*^i: LTWRSftfc Z<Dt 
****a*fc»i-i**H:. M^y^CirNu-y 
^D©Wg©it<C5, BP*>, m%-tiit)(D±g. (m 
o) li**^flS (m L = 5) Ca»t5ll$jS«iro2o 
WltfcflgstiS: ( m s (m,h m s (m»h mi =m L /2 s 
m t =m L /2 + 2 I -\ /ttfflfcS** ) £ N 

*«>»»l=#3 2orofc£« ("mb(m,, m L h m b 
(m,, m L ) ) ftwa(5)T4ie>jt5. 
„ m L ) — ra b (m t , m L )| ^(5) 

[0 0 19] Sfc, *JSROtt«^», k try h 
^m^Srntryh (fcrtiU ntklliESft, n 

>k) (Dn&izn^-iti-zvm-itmr (fc^*L, r = k 

^^^yM0f4rff9i:i:ttr, S»^»«6S*ii^^-g- 

«>»*»»*33ia;ar*afi-5*j(*raB»i=5iiTL, mat 

[0 0 2 0] Sfc, **W©*3etK^jfe tt , S^ffi 

»aiR««Ka<j*, ffi»sti«fl8<o«flg#^ (o~2 
'" k -D tS^m«fliw«flg#^ (o~2 r - k -i) t 

^l, a£flrff«^ii=4v«iMR#^c»jimbT. jams 

*Sr^^*ytciE»1-5t><0-Cfo5. ^PjIc, 

y »iEiirt^$rMSB{I!llw k f •> h >7 h L•r^^^fcLSB(l!) 
<Ok b-y h^ffittir, f«F«IMk^4^:frJfcfllLfe|««« 
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[0021] st, *&wv>m*,m j %&\-i, ftmm&m 

t k ± o T#j|g3*«URte$8 & * * 5 aos it tarn 
■#;mm&m&i.tiimc x<o. * * y em &n ? * * y 

OX£r£fT5B#U:, S»?^««IS^ii^^^ 10 

[0 0 2 2] *3§93tf>S>fc«-f§-3gl2, kfcTyh<7? 

tf^RSrntfyh (fcrtfU n i: k I2JEH&. *>o, n> 

k) <Dn^\-n^i\L-r^n^it^T (fc^u r = k/ 
mttmm-rzm&zmmzmft u *«l^*st^ 20 

fc*<s#, a^ttffiw^ffi*^- <o~2" k -i) t 
(0~2 I " k -l) irtfxb, &n 

[0 0 2 3] £ f>l3 x *3gWtf>*;ifc«#S§|2, #ffii&2 

^SrMSBfflildk If y t->7 i- LT^VfcLSBdlk If y h<£> 30 
<fc«fc. ??#SJ5«^«^Sr^«Lfcig*^f,tl5 k If y 

(tj crab 

^m^2 t - l -l) icM5-^StJ (t..,) rom,=m 
/2#S*J«tU?m,=m/2 + 2 k - t #@ «IU /I2& 
»Bfe3?Sr*-r) W^teW^ffi^a ms (m,) 
ms (m t ) «MK*fflU **(K»»©tt3CflEtH|C»*» 40 

:£f£mb (m,, m) t , m, # g <7)^^ f> m# @ 
i^(OS«H:#5ft*ftmb (m t , m) J^tBL, 

m o = | m s (m, ) — m s (m t ) +m b (m, . m) 
— mb (mi , m) | 
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5. 

[0 0 2 4] 

4 o OACS^gB 2 tt, Acs&gir i *) mft.£tittw&tit 

*B3r/<;*^y 5(rj^t», y^^i) 5 l2iiiiR £ ixfdl 
SrfSIt LT*J < „ 09flt'<* |r»<5 

ft -5. 

[0 0 2 5] -<ntctb t (Dmf&lzm^FiDgzW. 

*rw^s^-) fc&mztiz. u*>L**se>, ^(D^m 

ffi^-t-5Ci:^-et5/^^-E-y«Bgte^ N sp^ 5 ^ # 
ff^B8^3 1 5 9 7 r ^ tf«#«j 1^^; 

[002 6] rro^^^-ey^figjSfeSr, El6S:ffiv^-Clft 
0J-f5o EI6IC*3V^T. 6 1^6 314/^^^^ 6 2 
i2^;*SS£[Hl?§, 610~612t630~632 (2/< 

t6 2l2, «m2 1 -' |r^LV^!7— KftOC1Ml««r 

»v^— ^Sriattr-t-stwi-t-So /<^.y^y 6 1 t 6 

2l2ACS«|?a5a>ib#f 3 *l5£8Mf?$8 CRttn&ffl&O 

[0 0 2 7] *-fS^ttr^^^lEtiLTV^mi <0/< 
^p<^y 6 S^^moSg^X^^^^uiL^ 

S3SiHiK6 2TifSB(i!it^ i if v h->? h-tz>o mzm& 
s. #e>4x7t*fLv^^^^#i2 s m&m<o;<x&tzm-r 

5S2©^y*D 6 1(73, m,#|(0^MiLt 
##iitP„ r 5 LX^P>nfc/^^^Jtc:i2, *B*jftT?«> 

[0 0 2 8] la3b<7?t^iP^iCJo^^■C, »^<7)*tfl8#-S- 
(xtx.xo) WLSBtf y K (x 0 ) 12, tn'^MM^ 
«F*«-Cfi lofctLfctJ W?f*SWA* If y h T-fc 
■9. -?:^I2BP. -tw^SrSffLfcirtwtS-g-lf y h-e 

ffiJt(7)^<^ ^ * y T-I2 v S^W^ffi#^<75LSB If y h 

[0 0 2 9] 0 7SrfflV>T. ^W^feSr AfrWirSftP^I ' 
5» H7attH3b-ClttMLfc (^«a«S) 



( 7 ) 

11 

tt«-i±«F*»»ttf.**w* s #t-c*)S. 17a?) mm. 
mo «*ii*flF*o»&icii. /<*y*j> i=ati-a»«f 

LSBtTy h-CfcS. y -CI4, 9&fltT«>:Rtt*-3- 

cor KWttIKlb5/<*>*!) wrt^5r> 9f£&#fg 
S-^-CDT K U*$LW.<r>s<* \Z*t% r. 2*, MSBfflSK 

14, dtotfy hH£B7bKiiH-g ( JK*|gBi::J:o-C3£ 10 
(l)co g.= l + x + x' &-C. 8F*SIAA 

tr y hflWttjc-CSS. ?y 7bti:ii% 

fOx,x,0 (tiOx,Xii>?)D;ffix l x 1 0'NroIf 

^;t', iriiH 7cir*-f-± 5 ic, Xl (try 

hJiJ^Oxtx.O. £fc(4l x t x, lcoi:#) , £fcl4 
x,' (x.tOKtStfy h : try hmtfO x t x, 1 . *?t 
141 x, x, ocoir£) *tll^-t-tLl4ftV\ ^pUT^tc 
L 8F#3§ A* tTs/ h?US:^^ p< * y \zm$ Z. a,t-v »lt 
I4\ ItHWroWAiLt. Lfc tr 20 

[0 0 3 0] fcfc, *»WI=i**jC«-S««)ll»fl3» 

lisr, lai^ioTK^-r?). i ttaatflew-jiw. 214 

*D3*J*t8i& (ACS) ?£3?gB> 3 , 4 

(4«P-§-#«^SC*!iSgB, 5l4'<*p<*y, 6I4*±« 
■§-S5T**)5. El 1 COgU£0tJI4, E14CO40lr^b^i^3l5O 

*f£Sittl~3<t:, «^®^5, 
«U KK??##«^2^S^4£tfAL^fccDT-;Sb 

lfc*S^T, jJOgttKil^ (ACS) S!gSS2l4ACS?g3lir 

0 7T-Ift^Lfc*&S5: : fT9. 1"fcfc>*>, S^co^fBS 
(x,x,x,) tS^CO^ffi#-§- (x t x, x 0 ) ^ 

try (x,x,x,x 0 ) £f?£U rixlc, El 7btr 
go©**SK»= J: o-C, 5*(l)co 

"go = i + x + x 3 " zmiZo 

[0031] z<Dmn&%:Kftffitem.ms:%-&z-n%-m 40 

^^^D 5fc2&S. ^^!) 5-eJ43I^CO*tfliS 

^-cor Ku;*<£Bi::#t&*, ms Bfiijir->7 h u se 
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[0032] mi <n&&w<»nmmt ±ni4. Acsmas 
g& 2 *^y 5 icis-rs^ffif^iw^ftiasrig-r 

[003 3] EI 1 coHlfefiBJT-14, ffi-d-HJ^JttBfflJfeTtr 
m^l4%« LTV ^v>co-C, «*«>3EF«feT? t UliUBT 

tt**«>3atW«:BI 8 lw^-r o 1 214 
Jn3?*tl«SiK (ACS) «»gB, 3l4«fi§jC«^-ey . 4 

8 oi-±mti±&mnn. 8 ii4ta*±s/^-y-e 

coHJSCTlir, ttJ^?fcS^gl5 8 Ot. W^AS^^-y 
8 1 SrKttfctwefot), «J*S* 1 ~ 6 cot(jf^l4EI 1 

[00 34] El 8 (3*3V til^±S«»gB 8 0 ffcRfft 
*«^!I3H. ^®3S^coS*«fi (raSaco^t 
®t-T5) (r^-r^^S^fltKO^fllpfcSmsdii,) 
t, ACS^lZ4o-Cjl^$^*^o^ffi*Sms(m 
t ) (m,, m,=m/24fclim/2 + 2 k - l 0 fiU / 
l4S«8S?»S:«i-) «Mtt*WU tt^ftH-gigB 

jftiSmbdn,, m)i:, mtSgCO^A^mftaco 
^ffi--COS^H-# P fttSm b (m t , m)=Srg?^tilL, 

[0 0 3 5] 5£(5)I4, S^cog*^ 
llW^filiSm s i = m s (m, ) + m b (m, , m)<t, ft 

t=ms (m,)+mb (m,, m) CO^i t£ K> , 

**«^T-I4. ±*«9^a! l*tc*ofcB»*CT?* 
4:* 5 ACS«J|[»2*sa#lW«ftai 

5ldfEtiLT*5< <> RMKI=. ffi** 

^1)81 fc|2« UT*5# . mJt'&^U 6 dSft>fc¥iJ/t L 
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[00 3 6] 

[0 2] &&<D&±W.&m<D«)ft&ViW-t-Z>tctb<D 

0. 
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[04] &*<DWMtetm&*-&%-n^'&%-m<Dmf& 

[05] huy *W»h£.%15l?)'**<r>WftirZ>tLib 
<O0„ 

[0 6] *56Wftfflt5^^ y * U <DBlMa 

[0 7] *»weffl^5AcsaMi«ia©wattMH 0 

[0 8 J #*W©**«»*o-HttHOT*ri£«:*-t- 
7"a -y^0, 
l^OKM] 

1 : 2 : ACS*£gg&. 3 : 

*^y. 4 : &5^435fcJ|&a«B. 5 
y , 6 : 2 0 : 2 1 ~ 2 

5 : m«kfemfa<y— K 2 6-2 8 : igiEsif^K 2 
9 : ->7 h Uv 5 **, 4 O : 4 1:* 

£08. 6 1, 63 i^^^D, 6 2 : ^*«glH] 

8 0: W*>£aE«3iSl5. 8 1 : liiMS^* 
y. 610~612, 6 3 0-6 3 2:/^^^!)^ 
1 
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